Evaluation of 12 Novel Molecular Markers for Degenerated Nucleus Pulposus in a Chinese Population.
A transcriptional expression assessment of human samples. To evaluate 12 new candidate nucleus pulposus (NP) markers in degenerative disc disease in a Chinese population. Disc degeneration is a major contributor of low back pain. However, no specific and reliable markers of degeneration of NP are available. Specimens of NP were collected from 81 patients and grouped into the degenerated disc group (undergoing discectomy and fusion with significant signs of disc degeneration) and the trauma control group (undergoing anterior vertebral body and disc excision and fusion without signs of disc degeneration). Lumbar spine magnetic resonance imaging, hematoxylin-eosin staining, and safranin O staining of sections of NP tissues were conducted to evaluate the severity of the disc degeneration in all samples. Quantitative reverse transcription polymerase chain reaction was performed to investigate the levels of mRNA expression of these genes, as well as those of aggrecan, type II collagen, and SRY-box 9 (SOX-9). Degenerated samples were also divided into groups according to Pfirrmann grading system to elucidate the association of severity of degeneration and gene transcriptional levels. We also tested the relationship between mRNA levels of these genes and clinical characteristics such as hypertension and diabetes mellitus. We demonstrated that 11 of the 12 candidates showed significant differential expression in degenerated discs. Changes in the expression of these 11 genes were determined to be risk factors in degenerative disc diseases. The expression of neurochondrin (NCDN), keratin 8 (KRT8), and matrix Gla protein (MGP) even showed significant changes among subgroups of patients with degenerative disc disease stratified according to the Pfirrmann grading system. The expression of keratin 18 (KRT18), cadherin 2 (CDH2), synaptosomal-associated protein 25 (SNAP25), KRT8, and NCDN was significantly decreased in patients with hypertension. In contrast, the expression of MGP and cartilage oligomeric matrix protein was significantly upregulated in patients with diabetes mellitus. Overall, we demonstrated the clinical utility of 11 novel NP markers for degenerative disc disease. Among them, the expression of NCDN, KRT8, and MGP may indicate the severity of disc degeneration. N/A.